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Abstract
Background: Despite the proven effectiveness of rapid initiation of cardiopulmonary resuscitation (CPR) for patients with out-of-hospital cardiac arrest
(OHCA) by bystanders, fewer than half of the victims actually receive bystander CPR. We aimed to review the evidence of the barriers and facilitators for
bystanders to perform CPR.
Methods: This scoping review was conducted as part of the continuous evidence evaluation process of the International Liaison Committee on
Resuscitation (ILCOR), and followed the Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews. This
review included studies assessing barriers or facilitators for the lay rescuers to perform CPR in actual emergency settings and excluded studies that
overlapped with other ILCOR systematic reviews/scoping reviews (e.g. dispatcher instructed CPR etc). The key findings were classified into three kinds
of factors: personal factors; CPR knowledge; and procedural issues.
Results: We identified 18 eligible studies. Of these studies addressing the reduced willingness to respond to cardiac arrest, 14 related to “personal
factors”, 3 to “CPR knowledge”, and 2 to “procedural issues”. On the other hand, we identified 5 articles assessing factors increasing bystanders’
willingness to perform CPR. However, we observed significant heterogeneity among study populations, methodologies, factors definitions, outcome
measures utilized and outcomes reported.
Conclusions: We found that a number of factors were present in actual settings which either inhibit or facilitate lay rescuers’ performance of CPR.
Interventional strategies to improve CPR performance of lay rescuers in the actual settings should be established, taking these factors into
consideration.
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The “chain of survival” plays a well-known key role for the successful
resuscitation of patients with out-of-hospital cardiac arrest (OHCA).1,2
Many studies have demonstrated that bystander-initiated CPR and
rapid public-access defibrillation (PAD) with automated external
defibrillators (AEDs) significantly improve the likelihood of survival.37
Especially, the combination of bystander CPR and PAD leads to a
synergistic positive effect on outcome after OHCA.8 Therefore, a lay
rescuer plays an essential role in improving outcome after OHCA.
Despite the proven effectiveness of rapid initiation of CPR and
PAD by bystanders, bystander CPR is performed in fewer than 50% of
cases and AEDs are used even less often in most areas across the
world, even if they are frequently available in public places.911 Data
from the Cardiac Arrest Registries to Enhance Survival observed
substantial variation among counties regarding survival and neuro-
logic outcome, which came partially from the wide range of
frequencies of bystander CPR and PAD.12,13 Therefore, as previous
guidelines have emphasized, increasing the willingness of individuals
to respond to cardiac arrest (with early recognition, calling for help,
initiation of CPR, and use of an AED) is vital to improve survival after
OHCA.14 A better understanding of the reasons why the proportion of
bystander CPR and PAD remains low is essential to establish effective
interventions to increase bystander response and improve survival
after OHCA.
Objectives
We aimed to review the evidence for barriers and facilitators for
bystanders toperform CPR. ‘Willingness of bystanders to performCPR’
was selected for a new scoping review by the International Liaison
Committee on Resuscitation (ILCOR) Education, Implementation and
Teams (EIT) Task Force in this current round of evidence assessment
because of the low incidence of provision of CPR and AED use by
bystanders in most areas across the world and thus the need to identify
barriers and facilitators for bystanders to perform CPR.
Methods
Protocol
This study was conducted as part of the ILCOR EIT Task Force
continuous evidence evaluation process. The task force ranked all
their research questions, and this topic was decided to be of high
interest for the current review phase. Before starting the evidence
review for this topic, the EIT Task Force discussed which type of
review should be performed, i.e. a narrative summary of the barriers or
facilitators to perform CPR as in the International Consensus on CPR
and Emergency Cardiovascular Care Science With Treatment
Recommendations [CoSTR] 201014 or a systematic review to
evaluate interventions to improve willingness to perform CPR as in
CoSTR 201515. In general, scoping reviews are performed instead of
systematic reviews for the purpose of determining the scope or
coverage of a body of literature on a giving topic as well as an overview
(broad or detailed), or identifying key factors related to a certain topic
and knowledge gaps.16 Therefore, it was decided to conduct a scoping
review with a narrative summary on barriers or facilitators for the lay
rescuers to perform CPR in actual emergency settings to focus more
on nowadays implementation topics than when the PICO was
originally drafted about 15 years ago. A specific review protocol for this
scoping review was approved in advance according to the ILCOR
Task Force Scoping Reviews (TFScR) Guidance v 1.05.17 This review
follows a recommended methodological framework18 and the
Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR).19
The EIT Task Force agree to follow the PICO (Population.
Intervention, Comparators, Outcome) approach and formulated the
question for the review: In actual situation of OHCA, bystanders (lay
persons) (P), factors that increase the willingness of bystanders to
perform CPR (I), factors that decrease the willingness of bystanders to
perform CPR (C), bystander CPR performance or willingness to provide
CPR (O).
Randomized controlled trials (RCTs) and nonrandomized studies
(non-randomized controlled trials, interrupted time series, controlled
before-and-after studies, cohort studies, and questionnaire surveys)
over all years were eligible for inclusion.
Simulation studies, survey data not from actual experience,
unpublished studies (e.g., conference abstracts, trial protocols),
letters, editorials, comments, case reports, systematic reviews, and
grey literature, as well as studies that overlap with other ILCOR
systematic reviews or scoping reviews (e.g. dispatcher instructed
CPR, Community initiatives to improve CPR) and non-English studies
were excluded from this scoping review.
Information sources and search
A formal literature search strategy was developed by a local information
specialist, and the bibliographic databases PubMed/Medline and
Cochrane Database of Systematic Reviews were searched for the
eligibility, on 29 November 2019. The search was re-run on July 18,
2020  but no additional studies were identified. The detailed search
strategy is described in Supplemental Table 1. Furthermore, the
additional eligible studies were searched by retrieving and screening
references cited by previous ILCOR CoSTRs,14,15 prior related
systematic reviews20,21 and included studies.
Selection of sources of evidence
Three reviewers (SA, PT, TM) screened the found articles independently
through the following two screening stages. First, the search results were
screened by title and abstract for relevance to the PICO by the reviewers
with the use of Rayyan.22 Second, after eliminating non-relevant studies
the reviewers evaluated the eligibility of studies addressing the PICO by
thorough screening of the full texts. Disagreements were resolved by
discussion with another investigator (TI).
Data charting process and synthesis of results
Data charting was done with the use of the format outlined in the
ILCOR TFScR Guidance v 1.0.5 (Supplemental Table).17 Data of
each article were charted independently by pairs of reviewers (TM and
TI, or SA and PT), discussed, updated and summarized. Disagree-
ments were discussed and resolved by other reviewers. We extracted
data on year, study country, study characteristics (design, key factor,
patient, duration, size), and factors that increase or decrease the
willingness of bystanders to perform CPR.
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Key findings were summarized for each study and the synthesis
was edited (TI). The key findings were classified into three categories
(personal factors, CPR knowledge, and procedural issues) according
to a recent qualitative review of emergency calls.22
Results
Electronic literature searches yielded 7814 articles. After the first
screening, 20 potentially eligible studies were identified for full text
assessment. Following the second screening and hand search, a total
of 18 articles were considered eligible (Fig. 1).2340 Characteristics
and results of individual sources of evidence were summarized in
Table 1. There were no randomized controlled trials identified. The
most common study design was 7 prospective and 7 retrospective
observational, and 3 questionnaire surveys were identified. The
number of patients included in the studies ranged from 12028 to
816,315.39 More than half of the included articles were published after
the year of 2015, when the most recent guideline was pub-
lished.23,26,27,29,31,32,35,36,3840 The study population and setting
showed significant heterogeneity among the included studies.
Factors that reduce bystanders’ willingness to respond to a
cardiac arrest
Personal factors (emotional barriers, and physical and
background factors)
We found 14 articles addressing personal factors that reduce
bystanders’ willingness to perform CPR.2336 In a study of actual
bystanders interviewed after an emergency call and the emergency
medical service (EMS) dispatcher instruction of performance of CPR,
the most frequently cited reason why non-responders were unable to
perform CPR was “panic” (37.5%).24 According to one study,
emotional factors such as panic and hysteria were reported in 20%
of the emergency calls and were dominant barriers against
dispatcher-assisted CPR among bystander-witnessed cardiac ar-
rests.23 A study interviewing EMS personnel or bystanders who
initiated or participated in CPR for OHCA patients demonstrated that
disagreeable physical characteristics such as vomiting were observed
in 59% of cases and had a negative impact on willingness of
bystanders to perform CPR.25 Some studies from different geograph-
ical regions observed that female OHCA patients were less likely to
receive bystander CPR2628 or have an AED pad application26,
especially in a public place26,27 or when they were of reproductive
age.29 Observational studies from different parts of the world
consistently demonstrated that OHCA patients in low socioeconomic
status areas were less likely to receive bystander CPR, although its
association with survival outcomes showed inconsistency across
studies.3033 The association between race and probability of
bystander CPR was controversial. However, again it is more likely
to be attributed to socioeconomic differences among neighborhood
subgroups than to ethnical differences themselves,34 since it has
been described even in local contexts where ethnicity but not
economic composition is homogeneous.32 A study focusing on
pediatric OHCA cases demonstrated that family members had higher
likelihood of performing CPR than strangers except in communities
with the lowest educational level.35
One study reviewing emergency calls observed that physical
factors had an influence on their ability to provide CPR in 37.5% OHCA
cases, although this was primarily related to their ability to place the
Fig. 1 – Overview of study selection process.
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key factor, patient, duration,
size)
Factors that increase or decrease





 Prospective observational study
 CPR training
 Individuals who called 911 at the
time of an OHCA
 1997  2003
 N=684
Promote CPR:
 Bystander age (<50yrs)
 CPR training (within 5yrs)
 High school education
Barriers to CPR:
 Panic
 Lack of confidence
 Afraid to hurt Patient
CPR provision was more common in CPR-trained
bystanders with more than a high-school education
and when CPR training had been within five years.
"Bystander age (<50yr) (AOR, 2.30; 95% CI, 1.39
3.79), Bystander CPR trained (AOR, 6.63; 95%
CI, 3.5112.5), and bystander educational level
(beyond high school)(AOR, 1.95; 95% CI, 1.23
3.09) In particular, among CPR-trained bystand-




 Retrospective observational study
 Barriers for bystander-CPR
 Emergency calls for adults with





 Procedural barriers (time lost due to
language barriers and communication
issues; telephone problems),
 CPR knowledge (skill deficits; per-
ceived benefit)
 Personal factors (physical frailty or
disability; patient position; emotional
factors).
Study identified a wide range of barriers to the
provision of bystander CPR, primarily because of
knowledge and skill deficits in the caller. The
Authors suggested that this and other procedural
barriers associated with the emergency call can be




 Disagreeable physical character-
istics





 Disagreeable physical characteristics
(vomit, alcohol on patient’s breath,
visible blood)
Disagreeable physical characteristics present in 71
(59%) of 121 patients with out-of-hospital cardiac
arrest. Forty (33%) patients vomited; 39 (33%) wore
dentures; five (4%) had alcohol on their breath; and




 Retrospective observational study
 Sex





Among public OHCAs, males had significantly
increased odds of receiving BCPR compared to
females (OR: 1.27, 95% CI: 1.051.53, p=0.01);
this was not the case in the private setting (OR: 0.93,
95% CI: 0.871.01, p=ns).
Matsuyama, 2019,
577 (Japan)
 Prospective observational study
 Sex
 Adult (>=18yrs) OHCA of medical






In public locations, women aged 1864 years were
less likely to receive BCPR (AOR, 0.86; 95% CI,
0.740.99), and when witnessed by a non-family
member, women were less likely to receive BCPR
regardless of age group.
Tanigawa, 2011,
523 (Japan)
 Prospective observational study
 CPR training





 Previous CPR training
Barriers to CPR:
 Female sex
People who had experienced CPR training had a
greater tendency to perform bystander CPR than
people without experience of CPR training (AOR,
3.4; 95% CI 1.318.85).
Matsui, 2019,
e195111 (Japan)
 Prospective observational study
 Sex






Among students who experienced OHCA in schools
in Japan, female sex was associated with lower
odds of receiving public-access AED pad applica-
tion compared with male sex.
Chiang, 2014, 53
(Taiwan)
 Retrospective observational study
 Socio-economic status




 Low Socio-economic status
Odds ratio of receiving bystander-initiated CPR in
low-SES areas was 0.72(95 CI:[0.600.88]) after
adjusting for potential confounders
Moncur, 2015, 105
(United Kingdom)
 Retrospective observational study
 Socio-economic status





 Low Socio-economic status
Increase in bystander CPR rates from 14.5% in Q1
(most deprived) to 23.2% in Q5 (least deprived)




 Prospective observational study
 Socio-economic status
Barriers to CPR:
 Low Socio-economic status






key factor, patient, duration,
size)
Factors that increase or decrease
the willingness of bystanders to
perform CPR
Key findings
 OHCA occurring in streets, public




Bystander CPR provision was significantly less
frequent in low than in higher SES neighborhoods
(OR 0.85; 95% confidence interval [CI] 0.720.99)
Vaillancourt, 2008,
417 (Canada)
 Prospective observational study
 Socio-economic status




 Low Socio-economic status
For each $100,000 increment in property value, the
likelihood of receiving bystander CPR increased











 Low socio-economic status
(Low income)
Direct relationship between the median income and
racial composition of a neighborhood and the
probability that a person with OHCA received
bystander-initiated CPR. This association was most
apparent in low-income black neighborhoods,
where the odds of receiving bystander-initiated
CPR were approximately 50% lower than in high-
income non-black neighborhoods. Even in high-
income black neighborhoods, patients with OHCA
were approximately 23% less likely to receive




 Retrospective observational study
 Family members






 Low community education level
In paediatric OHCA cases, family members were
more likely than strangers to perform BCPR except
in communities with the lowest educational level
(AOR, 1.75; 95% CI, 1.312.34).
Langlais, 2017, 163
(United States)
 Retrospective observational study
 Patients’ positioning






 Difficulties to move the patient to the
ground and into a supine position
Telecommunicator-directed bystander chest com-
pressions were more than twice as likely to start in
the non-barrier group (OR: 2.2, 95% CI: 1.63.2;
p<0.001). Rescuers were 3.7 times more likely to
overcome a barrier and start compressions (OR:
3.7, 95% CI: 2.06.8; p<0.001) when multiple
bystanders were present. Roughly 26% had a
barrier. A barrier reduced likelihood of TCPR and
delayed time-to-first compression. Approx. 50% of












 Uncertainty as to whether it was a
cardiac arrest
 Fear of causing injury or doing
something wrong
 Had no ventilation mask
 Person’s age
 Rescuer perception of futile situation
Rescuers rarely hesitated about initiating CPR.
Technical problems were common but do not
appear to have had a great impact on the by-
standers in this population prone to selection bias.
Over 90% regarded their intervention as mainly






 2nd through 4th-year university
students who attended CPR and





 Hands-on mass training
Barriers to CPR:
 Another person had already done
 Panic
 Difficulty in judging cardiac arrest or
finding AED
 Lack of confidence
 Fear
 Burden of responsibility
 Sex difference with patient
The incidence rate of encountering OHCA patients
was 1.1 per 100 person-years and half of those who
encountered a collapsed person performed at least
one resuscitation action in the emergency setting.
Hands-on mass training would encourage univer-
sity students to perform any resuscitation actions on
the emergency scene.
(continued on next page)
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patient flat on their back on the floor, rather than to administer CPR.23
Another study reviewing audio recordings of telephone CPR also
found a barrier associated with patient positioning where inability to
move patients to a hard, flat surface was associated with a decreased
rate of CPR and delayed time to the initiation of chest compression.36
CPR knowledge (skill deficits, perceived benefit)
We identified 3 observational studies assessing lack of CPR
knowledge as barriers to the administration of CPR.23,24,37 A study
reviewing emergency calls demonstrated that lack of CPR knowledge
or skills was recognized most frequently (81.3% of calls) as a barrier to
the initiation of CPR, as many bystanders reported poor confidence
and sense of incompetence due to lack of prior CPR exposure even
under the dispatcher instructions.23 The study also observed that
patient assessments and dispatcher-assisted CPR instructions were
declined since bystanders perceived that the patient was already
deceased in 28.1% of calls.23
Similarly, one study reviewing actual experiences of bystanders of
OHCAs reported that hesitation came mostly from the fear of causing
injury or doing something wrong or from the rescuer considering the
intervention to be futile.37 In another study interviewing actual
bystanders, lack of confidence (9.1%) was described as the reason
why they were unable to perform CPR.24
Procedural issues
We identified 2 observational studies addressing procedural issues as
factors that reduce bystanders’ willingness to perform CPR.23,37 A
qualitative review of emergency calls cited communication or
language barriers, and late identification of arrest as procedural
issues.23 A study reviewing actual experiences of bystanders also
noted the causes for hesitation, such as uncertainty about whether the
case was a cardiac arrest.37
Factors that increase bystanders’ willingness to perform
CPR (excluding dispatcher instructions, community
initiatives, and social media technologies)
We identified 5 studies investigating factors facilitating bystanders’
willingness to perform CPR.24,28,38,39,40 A study in which actual
bystanders were interviewed reported that CPR was more likely to be
provided by CPR-trained bystanders with more than a high-school
education and when CPR training had been received within five
years.24 Another study interviewing actual OHCA bystanders reported
that people who had prior experience of CPR training had a higher
likelihood of performing bystander CPR than people without experience
of CPR training.28 A cross sectional study interviewing 5549 university
students in Japan who had attended hands-on mass training of CPR
and AED use demonstrated that the incidence rate of encountering
suspected OHCA patients was 1.1 per 100 person-years and half of
those who encountered a collapsed person did at least one
resuscitation action.38 Large nationwide observations in Japan
reported a positive association between wider dissemination of chest
compression-only CPR and an increase in bystander CPR and in
survival with favorable neurological outcome. This suggests a potential
benefit of simplified chest compression-only CPR training to increase
bystanders’ willingness to perform CPR.39 Interestingly, in a study
conducted inUS,avery lowproportion(1.1%)ofactualbystanderswere
reluctant to perform mouth-to-mouth ventilation, which suggested that
mouth-to-mouth ventilation was not a barrier for bystanders to perform
CPR.24 A large cross-sectional study from Korea with an OHCA registry
database reported that higher CPR capacity (e.g. CPR-Awareness,
CPR-Any-Training, CPR-Recent-Training, CPR-Manikin-Training, and
CPR-Self-Efficacy) at community level was associated with higher rate
of bystander CPR and survival rate after OHCA.40
Discussion
Summary of evidence
This scoping review assessed the evidence of barriers and facilitators
for bystanders to perform CPR. The 2010 ILCOR CoSTR performed a
narrative review for this topic and showed the barriers and facilitators
for bystanders (both lay rescuers and health care providers) to
perform CPR.14 On the other hand, the 2015 ILCOR CoSTR focused
on high-risk populations and recommended BLS training interventions
for them, based on the willingness to be trained and the fact that there
is low harm and high potential benefit (strong recommendation, low-
quality evidence).15,41 In this update, even though the EIT Task Force
was reviewing the effectiveness of other specific interventions such as
CPR training, community initiatives to improve delivery of CPR, social
media technologies and dispatcher-assisted CPR to increase
bystander CPR rate, it was considered important and helpful to
develop strategies to foster bystander CPR to review positive and
negative factors on bystanders’ actions in actual emergency settings.
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 Prospective observational study
 Chest compression only CPR





Wider dissemination of CCCPR was associated
with the increase in bystander-initiated CPR and the
incidence of OHCA survival with favorable neuro-















Higher CPR capacity at community level was
associated with higher bystander CPR and survival
to discharge rates after OHCA. AORs for BCPR
were 1.06 (1.031.10) per 10% increment in CPR-
Awareness, 1.10 (1.041.15) for CPR-Any-Train-
ing, and 1.08 (1.031.13) for CPR-Self-Efficacy
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(excluding a health care provider) and evidence from actual
emergency situations and experiences (excluding simulation studies
and survey data not from actual experience). Unfortunately, we
identified no randomized controlled studies, but 18 observational
studies addressing this topic.
Although there was significant heterogeneity among study
populations and methodologies, definitions of factors and outcomes,
we were able to reveal both, factors that are associated with improving
as well as hindering the willingness to provide CPR. All these studies
were based-on actual emergency settings observed, and we confirm
the usability to divided these factors into “personal factors”, “CPR
knowledge based factors”, and “factors related to procedural issues”.
A better understanding of these factors would be the key and helpful to
overcome the current low proportion of bystander actions including
CPR and an AED use across the world and improve outcomes after
OHCA.42 In addition, the difficulties in early recognition of cardiac
arrest both by bystanders and dispatchers described in the prior
CoSTRs remain to be a major issue to overcome.43,44
Knowledge gaps
Although we did not identify sufficient evidence to prompt a
systematic review, this scoping review highlights significant
knowledge gaps associated with the willingness to perform CPR
by lay rescuers, as follows: There is a need to assess the efficacy of
interventions aiming to address known barriers and enhance
facilitating factors for actual bystanders to provide CPR, to use of
AEDs, and to call for help for OHCA victims. The best methods to
teach how to overcome known barriers to perform CPR in CPR
training course needs to be assessed. The better understanding of
those factors that enhance the willingness of bystanders to perform
CPR and the barriers for those bystanders who were unwilling to
perform CPR need to trigger the translation of measures to foster
higher rate of bystander CPR.
Limitations
Several inherent limitations should be noted. First, as a scoping review,
a systematic synthesis of research findings was not performed. In this
scoping review, instead of increasing the number of search databases,
we preferred to add considerable hand searches in addition to selected
database searches, because studies for this research question were so
heterogeneous that establishing the search strategy was difficult.
Second, in this scoping review we did not address the quality of
evidence identified or potential biases systematically like in a
systematic review. We observed the significant heterogeneity among
study populations, study methodologies, definitions of factors associ-
ated with willingness to provide CPR, outcome measures utilized and
outcomes reported. Therefore, factors identified by this study may not
be applicable to all areas across the world equally. Third, as mentioned
in the knowledge gaps section, the interventional methods to address
known barriers and enhance facilitators and its efficacy in the actual
setting remains uncertain.
Conclusions
Our findings indicate that a number of factors are present in actual
OHCA settings which either inhibit or facilitate lay rescuers’
performance of CPR. CPR training, regional and national education
programs, and dispatch instructions should take these factors into
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